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In one embodiment, the concentration of the cetane improver is at a level of up to 
about 10% by weight, and in one embodiment about 0.05 to about 10% by weight, 
and in one embodiment about 0.05 to about 5% by weight, and in one embodiment 
about 0.05 to about 1% by weight. 
5 Additional Additives 

In addition to the foregoing materials, other fuel additives that are well known 
to those of skill in the art may be used in the water-fuel emulsions of the invention. 
These include but are not limited to dyes, rust inhibitors such as alkylated succinic 
acids and anhydrides, bacteriostatic agents, gum inhibitors, metal deactivators, upper 

10 cylinder lubricants, and the like. 

The total concentration of chemical additives, including the foregoing 
emulsifiers, in the water-fuel emulsions of the invention may range from about 0.05 to 
about 30% by weight, and in one embodiment about 0. 1 to about 20% by weight, and 
in one embodiment about 0.1 to about 15% by weight, and in one embodiment about 

15 0.1 to about 10% by weight, and in one embodiment about 0.1 to about 5% by weight. 
Organic Solvent 

The additives, including the foregoing emulsifiers, may be diluted with a 
substantially inert, normally liquid organic solvent such as naphtha, benzene, toluene, 
xylene or diesel fuel to form an additive concentrate which is then mixed with the fuel 

20 and water to form the water-fuel emulsion. 

The water-fuel emulsions may contain up to about 60% by weight organic 
solvent, and in one embodiment about 0.01 to about 50% by weight, and in one 
embodiment about 0.01 to about 20% by weight, and in one embodiment about 0.1 to 
about 5% by weight, and in one embodiment about 0.1 to about 3% by weight. 

25 Antifreeze Agent 

The water-fuel emulsions of the invention may additionally contain an 
antifreeze agent. The antifreeze agent is typically an alcohol. Examples include but 
are not limited to ethylene glycol, propylene glycol, methanol, ethanol, glycerol and 
mixtures of two or more thereof. The antifreeze agent is typically used at a 

30 concentration sufficient to prevent freezing of the water used in the water-fuel 
emulsions. The concentration is therefore dependent upon the temperature at which 
the fuel is stored or used. In one embodiment, the concentration is at a level of up to 
about 20% by weight based on the weight of the water-fuel emulsion, and in one 
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embodiment about 0.1 to about 20% by weight, and in one embodiment about 1 to 
about 10% by weight. 
The Engines 

The engines that may be operated in accordance with the invention include all 
5 compression-ignition (internal combustion) engines for both mobile (including 
locomotive and marine) and stationary power plants. These include engines that use 
diesel, gasoline, and the like. The engines that can be used include but are not limited 
to those used in automobiles, trucks such as all classes of truck, buses such as urban 
buses, locomotives, light and heavy duty diesel engines, stationary engines and the 
10 like. Included are on- and off -highway engines, including new engines as well as in- 
use engines. These include diesel engines of the two-stroke-per-cycle and four- 
stroke-per-cycle types. 



